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Purpose: To estimate the prevalence of depression amongst hormonal and non-hormonal contraception users, and the risk factors 
associated with depression in the sample.
Patients and Methods: This is a community-based cross-sectional study conducted in the Kingdom of Saudi Arabia from October to 
November 2021, covering all regions of Saudi Arabia. All participants were women, living in Saudi Arabia, ≥21 years old and ≤45 
years old, using a contraceptive method, and with no established history of depression.
Results: A total of 4853 out of 18,596 met our criteria and were included in this study. Among all sample groups, 29% had moderate 
to severe depression. Rates of depression and association studies’ results in women using hormonal were higher than those who use 
non-hormonal birth control methods. Psychiatric disorders, medical illnesses, substance use and depressogenic medication use were all 
associated with depression in both hormonal and non-hormonal contraception users.
Conclusion: The current study shows high prevalence of depression amongst hormonal contraceptive users compared to non- 
hormonal contraceptive users.
Keywords: hormonal contraception, non-hormonal contraception, depression, psychiatric disorders

Introduction
Contraception is a vital part of family planning that gives partners the choice of preventing conception, the ability to plan 
when they would like to start and stop having children and to determine the intervals between pregnancies. This may 
allow parents to dedicate time for other priorities and increase their chances of investing in their future children and 
thereby enhancing the quality of care provided for them. Besides personal and health reasons, contraception positively 
impacts the environment, economy, and education through controlling overpopulation in certain parts of the world. For 
these reasons, along with many others, contraception is enlisted under the United Nations Declaration of Human Rights. 1 

Contraception is currently used by approximately 100 million women worldwide.2 Methods of birth control can be 
hormonal or non-hormonal. The non-hormonal methods include barriers (male and female condoms), mechanical (copper 
IntraUterine Device (IUD)), natural (fertility-awareness-based methods), and surgical methods (male or female steriliza
tion). On the other hand, hormonal contraceptive methods include Oral Contraceptive Pills (OCPs), patches, hormonal 
IUD, implants, and injections. Combined estrogen-progesterone pills are the most commonly used contraceptive method 
both locally and globally.3–6

Periods where there are estrogen instability (e.g.: puberty, premestruation, postpartum) have increased risk of 
affective disorders. The interaction between gonadal steroidal hormones and the CNS neurotransmitters might have 
a rule in this risk. In the animal studies, estrogen increases the monoamines activity, the number of serotonergic receptors 
as well as the neurotransmitters’ transport and uptake.7
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Unfortunately, none of the contraceptive methods are free of side-effects.8 Previous studies have shown that hormonal 
birth control methods were positively associated with subsequent mood disturbance, diagnosis of depression, use of 
antidepressants and even suicidal attempts. In fact, mood changes were considered one of the most important reasons for 
discontinuing hormonal contraception or opting for another method.9–12 On the other hand, results of two systematic 
reviews have denied the existence of a clear association between hormonal contraception and depression, or the potential 
for them to worsen symptoms of pre-diagnosed depression.13,14 Therefore, the answer of whether the two are positively 
associated remains vague and inconclusive.

To assess the relationship between depression and contraception, it is vital to take depression risk factors into 
consideration. Some of the risk factors are female sex, financial or social stressors, chronic or serious diseases, family 
history and substance use.15

Materials and Methods
This is a community-based cross-sectional study conducted in the Kingdom of Saudi Arabia from October to 
November 2021. It is a comprehensive study covering all regions of Saudi Arabia.

Study Subjects, Inclusion and Exclusion Criteria
We included all the Saudi women to assess the prevalence of contraception use. Then we applied the inclusion criteria to 
assess the relationship between hormonal and non-hormonal contraception use and depression. All women who met our 
inclusion criteria were included (living in Saudi Arabia, ≥21 years old and ≤45 years old, currently using a contraceptive 
method whether hormonal or non-hormonal). Women who are using non-hormonal contraceptive methods were included 
in this study for comparison purposes. Excluded participants were those who were <21 or >45 years old, and those with 
an established history of depression. History of depression and being <21 or >45 years old can act as confounders mixing 
the pathophysiology of having higher risk of depression because of already having disturbed hormonal levels such as in 
depression, adolescence age, or menopausal age, and exogenous hormonal use.16,17 Also we excluded those who 
combined using hormonal and nonhormonal methods to keep the results more accurate.

Sample Size and Sampling Technique
According to the Saudi General Authority for Statistics, our study’s population equals 6,776,111 (21–45 years old 
women residing in Saudi Arabia).18 Epi info version 7 was used to estimate the sample size of this study with 
a confidence level of 95%, and 3% margin of error, with a P-value set at 0.05. The estimated sample size was 1067 
participants.

Ethical Consideration
Online consent was obtained from participants before participating in this study. Participants had the choice to opt-out 
after starting to fill the survey. Ethical approval (IRB-UGS-2021-01-370) was obtained in October 2021 from the 
Institutional Review Board (IRB) office of Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia.

Data Collection and Materials Used
An online survey was randomly sent to the participants through QuestionPro. The survey is an expert-approved checklist 
based on available literature consisting of 7 parts: demographic data, obstetric and gynecological history (including use 
of contraception, reason and duration of use, type of contraception), psychiatric history, past medical history, depresso
genic medication use, social history (including alcohol, smoking, and illicit use), and Patient Health Questionnaire-9 
(PHQ9) which is a tool used for screening for depression.

Patient Health Questionnaire-9 (PHQ9): It is a well-known self-administered screening and provisional diagnostic 
tool for depression. The original version was in English. However, as our study population is Arabic, the translated 
version was used in this study. Cronbach’s alpha was used in another study conducted in Saudi Arabia to test the internal 
reliability of the Arabic version of PHQ-9 and it was found to be 0.857. Validity of the questionnaire was also measured 
when it was first translated into Arabic in 2002 and it was valid in the Saudi Population.19
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PHQ 9 consists of 9 questions, each question has 4 choices to choose from regarding the frequency of the presence of 
symptoms (“Not at all”, “Several days”, “More than half of the days” and “Nearly every day”). Total score of 0–4 
indicates normal or no depression (none-minimal depression), score between 5 and 9 indicates mild depression, 10 and 
14 indicates moderate depression, 15 and 19 indicates moderately severe depression and 20 or more indicates severe 
depression.

During data analysis, we found that the question that assesses the sleep in the PHQ-9 questionnaire was missed in the 
survey. To overcome this accidental mistake, we calculated the mean of the results of the available questions then 
multiply it by 9. This came after we calculated the reliability of the 8 questions and found that the Cronbach’s Alpha 
was 0.87.

Statistical Analysis
Data analysis was carried out using SPSS version 25, and all data were analyzed anonymously. All quantitative 
(categorical) variables were summarized as frequencies and percentages using Frequency Analysis Test.

Differences between the two groups (women who were using hormonal contraceptive methods and women who were 
using non-hormonal contraceptive methods) were tested using two-way crosstab tests. The association between variables 
was tested using Pearson’s Chi-square Test. P value of <0.05 was considered statistically significant.

Study Variables
The independent variable in this study was the use of a hormonal contraceptive method. The dependent variable was 
depression, and the controlled variables were participant’s age, past medical history, past psychiatric history, and 
substance use.

Results
Demographic Characteristics
Out of the participants that answered the survey (n = 18,596), we excluded those who did not use contraception, and 
those who have been diagnosed with depression. Four thousand eight hundred and fifty-three out of 18,596 met our 
criteria and were included in this study. Our study participants were almost evenly distributed between the different 
regions of Saudi Arabia and the majority were aged between 21 and 35 years old. Most of the women were married 
(87.4%), Saudi (93.6%), and received college education (73%). Approximately half of the participants were unemployed 
(51%) and had a monthly family income of 5000–15,000 Saudi Riyals (SR) (54.5%) (Table 1). Regarding the obstetric 
part of the questionnaire, 29.2% of the participants had more than 3 children, 57.9% had given birth in the past 12 
months, and 68.1% had a negative history of abortion (Table 2).

The Prevalence, Types, and Duration of Contraception Use
The overall prevalence of contraception use was 30.1% of those who answered the survey. Amongst the sample, 66.5% 
(n = 3228) reported hormonal contraception use, whilst 33.5% (n = 1625) reported using non-hormonal methods 
(Figure 1). Among hormonal methods, 26.4% and 25.6% of the women reported using combined estrogen and 
progesterone and progestin only pills, respectively, making OCPs the most used method. As for non-hormonal methods, 
Copper IUD ranked highest in percentage (14.2%) (Table 3). Furthermore, it was found that 57.6% (n = 2795) of the 
participants had been using contraception for more than 12 months, 23.8% (n = 1154) had been using it for 3–12 months, 
and 18.6% (n = 904) for less than 3 months.

No significant differences were observed regarding the demographic data between the two groups (Table 4).

The Prevalence of Depression and Its Risk Factors
The majority of the screening results for depression were none-minimal and mild depression, with prevalence rates of 
43.1% (n = 2091) and 27.9% (n = 1353), respectively. Moderate depression was shown in 15.8%, moderately severe in 
9.2%, and severe in 4% of the women (Figure 2). In our sample, the prevalence of depression risk factors was as the 
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following: 18.2% (n = 881) of the participants were previously diagnosed with psychiatric disorders, 15.9% (n = 774) 
were previously diagnosed with physical illnesses, 7.2% (n = 404), had history of substance use, and 25.7% (1247) were 
using depressogenic medications. It was also found that more than one year of contraceptive use was positively 
associated with none-minimal and mild degrees of depression (P value = 0.00) (Table 5).

Table 1 Demographic Characteristics of the Study 
Sample (N= 4853)

Characteristic Category N (%)

Age 21–25 1197 (24.7)

26–30 1198 (24.7)

31–35 1057 (21.8)

36–40 730 (15)

41–45 671 (13.8)

Nationality Saudi 4542 (93.6)

Non-Saudi 311 (6.4)

Region Central 979 (20.2)

Western 920 (19)

Eastern 903 (18.6)

Northern 925 (19.1)

Southern 1126 (23.2)

Occupation Employed 1877 (33.5)

Unemployed 2842 (50.8)

Retired 799 (14.3)

Student 78 (1.4)

Level of education Elementary 55 (1.1)

Middle school 148 (3)

High school 902 (18.6)

College 3541 (73)

Other 207 (4.3)

Marital status Single 395 (8.1)

Married 4262 (87.8)

Divorced 134 (2.8)

Widowed 40 (0.8)

Other 22 (0.5)

Monthly family income Less than 5k 1141 (23.5)

5–15k 2638 (54.4)

More than 15k 1074 (22.1)
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The Association Between Depression and Contraception Use
Rates of depression were higher in women using hormonal contraceptive methods compared to non-hormonal birth 
control methods. The rate of moderate to severe depression was 30.6% in the hormonal contraception group in 
comparison to 25.8% in the group using non-hormonal contraceptives (Figure 3). When we recategorized the depression 
scores to two groups, one group who has none-minimal to mild depression and the other group who has moderate to 
severe depression aiming to assess the Odd ratio, we found the hormonal group having 1.267 times higher risk to develop 
moderate to severe depression compared to non-hormonal contraceptive methods’ users (P value: 0.00) (Table 6).

3228(66.5%)

1625(33.5%)

0

500

1000

1500

2000

2500

3000

3500

Hormonal Non-hormonal

TYPES OF CONTRACEPTION 

Figure 1 Types of contraception.

Table 2 Obstetric Data of the Sample (N= 4853)

Characteristic Category N (%)

No. of children None 774 (15.9)

One child 836 (17.2)

Two children 1033 (21.3)

Three children 791 (16.3)

More than three children 1419 (29.2)

Last delivery None 781 (16.1)

Less than 3 months 322 (6.6)

Between 3–12 months ago 939 (19.3)

More than 12 months ago 2811 (57.9)

Abortion Never 3303 (68.1)

Once 972 (20)

Twice 359 (7.4)

More than twice 219 (4.5)
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Furthermore, the association between depression in women using hormonal contraceptive methods and the specified 
risk factors has been studied to determine the presence of a relationship. Psychiatric disorders, medical illnesses, 
substance use and depressogenic medications use were all positively associated with depression in both hormonal and 
non-hormonal contraception users, OR: 3.3, 1.9, 1.59 and 2.27 respectively (P value: 0.00).

Discussion
Contraceptive methods are widely used by women during their reproductive age. The relation between depression and 
hormonal contraceptive use remains a matter of debate. In light of this, a number of studies were done to examine the 
association between the two. However, inconsistency in the results of these studies was observed, which may be 
attributed to variations in the settings of these studies such as socio-demographic data, methods, and sample size. This 
study was conducted to highlight the prevalence of hormonal contraception use and its association with depression 
among women in the Kingdom of Saudi Arabia.

According to our data, 4853 of the respondents were using contraceptive methods and 66.5% of them were on 
hormonal contraceptives while only 33.5% were using non-hormonal contraceptive methods. Regarding the depression 
prevalence amongst our sample, we observed that the majority of the respondents were exhibiting none-minimal to mild 
depression accounting to 43.1% and 27.9%, respectively. Fortunately, this rate of depression does not need psychiatric 
attention or further intervention. However, moderate, moderately severe, and severe depression rates were present in our 
sample and were found to be 15.8%, 9.2%, and 4% among participants, respectively. In addition, we studied the 
prevalence of certain risk factors among our sample to assess their relation to depression. Among all risk factors, 
depressogenic medication’s use was found in 25.7% followed by previous psychiatric disorders (18.2%), previous 
physical illness (15.9%), and substance use history (7.2%). Moreover, as we expected, rates of depression were observed 
to be higher among hormonal contraceptive group compared to non-hormonal contraceptive group. Further, rates of 
moderate to severe depression among hormonal contraceptive group were 30.6% in contrast to 25.8% in non-hormonal 
group. The positive relationship between the previously mentioned risk factors and depression was noticed among 
hormonal contraceptive group.

Depression is one of the most disabling conditions worldwide.20 Women have double the risk of developing depression 
compared to men.21 Approximately 17 out of 100 women will experience major depression during their lifetime, with a peak 

Table 3 Breakdown of the Specific Types of Hormonal and 
Non-Hormonal Contraception Methods Used (N= 4853)

Method %

Hormonal Methods Progesterone Pills 25.6

Progesterone and Estrogen 
Pills

26.4

Injections 2.6

Contraceptive Patch 7.4

Implant casuals 4.8

IUD 7.2

NuvaRing 0.7

Non-Hormonal 
Methods

Natural methods 13.1

Condoms 10.8

Copper IUD 14.2
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Table 4 Comparative Study Between Hormonal and Non-Hormonal Contraception in Relation to Different Demographic Factors and 
Obstetric History [N (%)]

Age

21–25 26–30 31–35 36–40 41–45

Method Hormonal 1092 (23.4) 1203 (25.8) 1001 (21.5) 719 (15.4) 646 (13.9)

Non-Hormonal 256 (27.3) 224 (23.9) 199 (21.2) 133 (14.2) 125 (13.3)

Marital Status

Single Married Divorced Widowed Other

Hormonal 361 (7.7) 4097 (87.9) 139 (3) 44 (0.9) 20 (0.4)
Non-Hormonal 52 (5.5) 860 (91.8) 15 (1.6) 5 (0.5) 5 (0.5)

Region

Mid Kingdom West Kingdom East Kingdom North Kingdom South Kingdom

Hormonal 965 (20.7) 915 (19.6) 823 (17.7) 875 (18.8) 1083 (23.2)

Non-Hormonal 175 (18.7) 172 (18.4) 238 (25.4) 156 (16.6) 196 (20.9)

Level Of the Education

Elementary Intermediate Secondary College Other

Hormonal 47 (1) 146 (3.1) 893 (19.2) 3383 (72.6) 192 (4.1)
Non-Hormonal 12 (1.3) 29 (3.1) 157 (16.8) 694 (74.1) 45 (4.8)

Occupational Status

Employee Unemployment Students Retired

Hormonal 1562 (33.5) 2350 (50.4) 680 (14.6) 69 (1.5)

Non-Hormonal 315 (33.6) 494 (52.7) 119 (12.7) 9 (1)

Monthly Income

Less Than 5k 5–15k More Than 15 K

Hormonal 1102 (23.6) 2540 (53.7) 1055 (22.6)

Non-Hormonal 230 (24.5) 512 (54.6) 195 (20.8)

Abortion

Had No 
Abortion

Had An Abortion 
Once

Had An 
Abortion Twice

Had An Abortion 
More Than Twice

Hormonal 3146 (67.5) 957 (20.5) 347 (7.4) 211 (4.5)
Non-Hormonal 619 (66.1) 192 (20.5) 79 (8.4) 46 (4.9)

Number Of Children

Has No Child Has One Child Has Two 
Children

Has Three 
Children

Has More Than 
Three Children

Hormonal 676 (14.5) 804 (17.2) 977 (21) 783 (16.8) 1421 (30.5)
Non-Hormonal 163 (17.4) 130 (20.3) 203 (22.3) 153 (16.3) 222 (23.7)

Last Delivery

None Less Than 3 
Months

Between Last 3– 
12 Months

More Than 12 
Months

Hormonal 687 (14.7) 325 (7) 916 (19.7) 2733 (58.6)
Non-Hormonal 167 (17.8) 75 (8) 174 (18.6) 521 (55.6)
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during reproductive years.22 In our study, we observed that women on hormonal contraceptive methods were at increased 
risk of moderate to severe depression compared to those using non-hormonal contraceptive methods.

In the contrary, several studies have highlighted the effect of OCPs in stabilizing mood swings in premenstrual 
dysphoric disorders.22 A scientific review by McEwen was done to highlight the effect of estrogen on the brain and its 

2091(43.1)

1353(27.9)

766(15.8)
446(9.2)

194(4)
0

500

1000

1500

2000

2500

None-minimal Mild Moderate Moderately severe Severe

DEPRESSION PREVALENCE

Figure 2 Depression provenance.

Table 5 The Association Between Depression and Duration of Contraceptive Use

Duration Total N (% Within the 
Group)

Depression P

Less than 3 
months

904 356 (39.4) None-minimal 0.00

241 (26.7) Mild

155 (17.1) Moderate

107 (11.8) Moderately 
severe

45 (5) Severe

3–12 months 1154 455 (39.4) None-minimal

328 (28.4) Mild

199 (17.2) Moderate

115 (10) Moderately 

severe

57 (4.9) Severe

More than a year 2795 1280 (45.8) None-minimal

784 (28.1) Mild

412 (14.7) Moderate

226 (8.1) Moderately 

severe

93 (3.3) Severe
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influence in modulating the pathways implicated in the pathogenesis of mood disorders. This review showed that 
estrogen receptors are present in different brain neurons including cell nuclei, in addition to non-nuclear sites such as 
mitochondria, dendrites, glial cells, and neuronal synapses. These receptors are located in several central nervous system 
regions including hypothalamus, hippocampus, amygdala, and the brain stem. Through these receptors, estrogen 
modulates the neural plasticity as well as signaling pathways such as neurotransmitters and neuromodulators systems 
including serotonergic, dopaminergic, glutamatergic, noradrenergic, and opioidergic systems. All of which can exert an 
influence on mood and overall well-being;22 however, no definitive answer has been obtained.

Rates of depression were higher in women using hormonal contraceptive methods in comparison to non-hormonal 
birth control methods in the present study. The rate of moderate to severe depression was 30.6% in the hormonal 
contraception group compared to 25.8% in the group using non-hormonal contraceptives. Furthermore, hormonal group 
has 1.267 times higher risk to develop moderate to severe depression compared to non-hormonal contraceptive methods’ 
users. These results were higher than the rates of depression amongst Saudi population, which were 20%, 6.2% and 3.2% 

41.8
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16
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45.7

28.5

15.4

7.2
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50

None-minimal Mild Moderate Moderately severe Severe

TYPES OF CONTRACEPTION AND 
DEPRESSION

Hormonal Non-hormonal

Figure 3 Types of contraception and depression.

Table 6 The Association Between Depression and Contraception 
Methods [N (%)]

Method N (% within the Group) Depression P

Hormonal 1349 (41.8) None-minimal 0.001

890 (27.6) Mild

515 (16) Moderate 0.01

331 (10.3) Moderately severe

143 (4.4) Severe

Non- 
Hormonal

742 (45.7) None-minimal 0.01

463 (28.5) Mild

251 (15.4) Moderate 0.01

117 (7.2) Moderately severe

52 (3.2) Severe
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for moderate, moderately severe and severe depression, respectively.23 This could be explained by the increased levels of 
monoamine oxidase following external progestins intake, leading to serotonin degradation and thus occurrence of 
depression.24 Moreover, clinical studies showed that changes of estrogen levels in women with depression risk factors 
could trigger depressive episodes.25

Three review studies done in 2018, 2020, and 2021 have established that there was no clear association between 
hormonal contraceptive methods and depression.2,13,26 Interestingly, an observational study published in 2013 on 6654 
young women showed that hormonal methods can, in fact, reduce the levels of depressive symptoms.20

On the other hand, other studies have suggested that the development of depressive disorders can be a side effect of 
hormonal contraceptive methods use.4,9,12 A nation-wide cohort prospective analysis including over a million Danish 
women that were followed up for a mean of 6.4 years concluded that the use of hormonal contraceptive methods was 
associated with the development of clinical depression and use of antidepressants.9 However, some argued that the study 
did not include the outcome of non-hormonal contraceptive methods.27 In addition, although the study had addressed the 
demographic and clinical factors, the results could be due to unrecognized patient-related factors.27

Local studies have also shown some limitations. A cross-sectional study was done in Jazan province, Saudi Arabia, in 
2017 and concluded that 43.3% of hormonal birth control methods users suffered from depressive disorder. This had 
indicated high depression rates in hormonal contraceptive methods users, with the highest rate being mild depression 
with 21.6%, and the least rates being severe and extreme depression with 7.5% and 3.1%, respectively.12 However, this 
study did not exclude women who had a previous history of depression or antidepressants use. 

Another cross-sectional study conducted in Jeddah, 2016, concluded that mood swings and depression were the 
most common adverse effects of contraceptive methods reported with a percentage of 34.6%.4 However, it was not 
clarified whether the latter percentage only included women who were using hormonal methods or not. Moreover, this 
study did not mention which questionnaire has been used for depression screening. In addition, there was no 
comparison of hormonal vs non-hormonal birth control methods and their associated depressive disorder percentages. 

In the current study, there is a high prevalence of depressive disorders risk factors reported by our participants. These 
are previous diagnosis with psychiatric disorders (18.2%), previous diagnosis with physical illnesses (15.9%), history of 
substance use (7.2%), and depressogenic medications use (25.7%). This is consistent with the study conducted in Jazan 
in 2017, in which physical illness, history of depression, and smoking were all significantly associated with depression 
in addition to some risk factors that have not been studied here such as social support and relationship with the 
husband.11 The previous paper and another national Danish study have studied the relationship between socio- 
demographic data and depression development in women using hormonal contraception. They found that adolescence, 
minimal social support, presence of living problems in the past two months, an uncomfortable marital status, and 
contraceptive type were associated with increased risk of depression development.9,12 However, in our study, we only 
considered the previously mentioned risk factors as they have been approved in the literature as risk factors for 
depression in our area.

Several limitations were notable in our study despite the fact that a wide range of confounders were controlled. As 
our study was an observational one, residual confounders such as use of depressogenic medications were not excluded 
from the study sample which might affect the results. Furthermore, our data were self-reported by using an online 
questionnaire which can lead to recall bias and misunderstanding of some questions. In addition, there was no 
breakdown of the different hormonal methods associated with depression as well as missing one question of the 
PHQ-9 survey which might affect the results of the study. Finally, our data lacked information on pill formulation, doses 
and compliance with medications. We recommend prospective cohort studies that address depression association with 
different hormonal contraception types, doses, formulations and compliance which enable researchers to follow up the 
participants from the earliest stage and reduce any possible confounder. The generalizability of the results is applicable 
only for women who have not been diagnosed with depression, as our questions were targeting women with no history 
of depression.
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Conclusion
Our study provides insight about the association between depression and hormonal contraceptive methods. We conclude 
that hormonal contraceptive methods increase the risk of moderate to severe depression by 1.267 times compared to non- 
hormonal methods. Furthermore, we noticed a positive association between depression and risk factors mentioned earlier 
in this study. Due to the importance of this topic and its controversy, we recommend further studies to be directed in this 
field. In addition, since we noticed high prevalence of depression risk factors in our study, we emphasize on the 
importance of screening females prior to the prescription of hormonal contraceptives.

Abbreviations
IUD, intrauterine device; OCPs, oral contraceptive pills; IRB, Institutional Review Board; PHQ9, Patient Health 
Questionnaire-9; SR, Saudi Riyals; N, number.
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